Summary. Fetal hypophysectomy performed between 97 and 130 days of gestation caused a significant (P < 0.005) prolongation of pregnancy in 5 goats in which every fetus was treated. Three of these goats gave birth spontaneously. Sham surgery or hypophysectomy of one fetus of twins had no effect on gestation length. Hypophysectomized kids, delivered after prolonged pregnancy, were significantly heavier than normal term kids (P < 0.005) and had lighter adrenals (P < 0.025). Measurements of maternal peripheral plasma concentrations of progesterone and total unconjugated oestrogens showed that the changes in goats carrying hypophysectomized fetuses were similar to those of normal pregnancy except that the prepartum oestrogen peak was absent, whether or not parturition occurred spontaneously.
Introduction
Early observations on prolonged pregnancy in sheep, cattle and man (for review see Holm, 1967) indicated the necessity of an intact pituitary-adrenal axis for normal parturition to occur at the ex¬ pected time. Recent experimental work (for review see Liggins, 1973) on fetal hypophysectomy (Liggins, Kennedy & Holm, 1968) and infusion of cortisol or corticotrophin to fetal lambs (Liggins, 1968) has identified the involvement of the fetal pituitary-adrenal axis in the initiation of parturition in the ewe. Less evidence is available to support a fetal role in the initiation of parturition in the goat, in which the source of progesterone during pregnancy is almost entirely the corpus luteum (Linzell & Heap, 1966; Blom & Lyngset, 1971) . Van Rensburg (1965) showed that habitual abortion in Angora goats was due to hyperplasia of the fetal adrenal and Thorburn, Nicol, Bassett, Shutt & Cox (1972) induced premature parturition by infusion of ACTH to the fetus.
The purpose of the present study was to assess the importance of the fetal goat pituitary for the normal onset of parturition, by hypophysectomizing fetuses in utero during the last third of pregnancy. An attempt was also made to monitor circulatory hormonal changes in the goats carrying hypophysectomized fetuses.
Materials and Methods
Laparotomy was performed under halothane anaesthesia after induction with thiopentone sodium (100 mg/9 kg body weight) on 11 multiparous goats (9 Saanen and 2 Anglo-Nubian) between Days 97 and 130 of gestation. An electrode 2 mm in diameter and insulated, except for the lower 5 mm, was introduced through the frontal bone of the fetal cranium . The positioning of the fetal head within the fetal membranes and uterine wall, for introduction of the electrode, was achieved by using the stereotaxic instrument described by Comune, Silver & Silver (1970 (Rawlings & Ward, 1976) : the sensitivities of the assays were 10 pg progesterone/ ml and 5 pg unconjugated oestrogens/assay tube. The inter-assay variations were 17-2 ± 2-0 % (n = 37) and 160 ± 0-9% (n = 92), respectively. At parturition all the kids from Goats 1-5 and 10 normal intact kids (described in Table 1 ) were killed and weighed and the adrenals were removed and weighed. A median section of the head was made and the sella turcica and hypothalamic region was dissected and examined macroscopically. The results were assessed by analysis of variance.
Results
The sham surgery in Goat 11 and the hypophysectomy of only one of twin fetuses in Goats 9 and 10 had no effect on the length of gestation or prepartum endocrine changes. The endocrine data from these 3 goats have therefore been combined with those of the unoperated control goats. The mean gestation length for Goats 1-5 carrying hypophysectomized fetuses was 160-00 ± 2-39 (s.e.m.) days and was significantly longer (P < 0005) than for the control goats (148 ± 1-46 days). Goats 3,4 and 5 eventually gave birth spontaneously after pregnancies lasting 162,154 and 157 days respectively. The pregnancies of Goats 1 and 2 were terminated by Caesarean section at 168 and 159 days of gestation, respectively, because of rapidly developing hydramnios. The hypophysectomized fetuses were very weak, or recently dead, when inspected at birth or Caesarean delivery (see Table 2 ).
Examination of the heads revealed complete destruction of the pituitary gland. In all cases the sella was empty at examination, apart from some dry and some liquefied necrotic material hanging from the walls ; no connection to the brain was seen. An attempt was made to fix and stain this ma¬ terial, but no viable tissue was found and severe difficulty was encountered in the handling of these remains. Cautery damage was evident on the walls of the sella and the tract of the electrode was obvious in the hypothalamus and more superior regions. Although the hypothalamic region was not examined histologically, the gross appearance of this tissue was of charred, necrotic tissue, in an area of 6-8 mm diameter around the tract ofthe electrode, extending for 1-2 cm towards the frontal bone. Mean±s.e.m. Significantly different from normal kids, *P < 0-005, **P < 0-025. (-) and total unconjugated oestrogens (-) in the jugular plasma of 10 goats during the 24 days before normal parturition at term (Day 0).
were maintained after fetal hypophysectomy (Table 2) and were similar to those of the normal goats, but there was no prepartum peak as in the latter (Text- fig. 1 (Drost & Holm, 1968) and infusions of cortisol and corticotrophin to the ovine fetus will induce parturition (Liggins, 1968) . It is probable that the caprine fetal adrenal is also essential for the initiation of par¬ turition at term because infusion of Synacthen to the fetal goat will induce parturition . The weight range and difference in size of the adrenals from normal term goat fetuses and hypophysectomized fetuses resembles that for sheep Comune et al., 1970) . As observed in the present study on goats, the adrenal weights of control and completely hypophysecto¬ mized sheep fetuses showed some overlap (Comune et al., 1970) .
The changes in maternal peripheral plasma concentrations of progesterone and oestrogens in the goats that gave birth normally at term in the present study resemble those observed by previous workers (Challis & Linzell, 1971; Irving, Jones & Knifton, 1972; Thorburn & Schneider, 1972 (Currie & Thorburn, 1974) . This period encompasses the gestation lengths of the operated goats in the present study and it seems possible that the corpus luteum of pregnancy has a finite, albeit variable, lifespan, which, in the absence of a more positive mechanism, would eventually terminate pregnancy. An intrinsic failure of the corpus luteum, supported by the decline in proges¬ terone levels, could explain the spontaneous parturition of the goats bearing hypophysectomized fetuses. In each case one or all of the fetuses were born dead, and had, according to the state of the fetuses and their membranes and fluids, died soon before birth. When pregnancy is maintained beyond term in ovariectomized goats by progesterone administration, parturition occurs following proges¬ terone withdrawal and resembles that seen in the present study (Rawlings & Ward, 1977) .
In progesterone-treated ovariectomized goats (Rawlings & Ward, 1977) . The results of the present study, and from experiments involving the initiation of parturition by fetal infusion of Synacthen , strongly implicate a role for the fetal pituitary-adrenal axis in the initiation of parturition in the goat. The absence of a sharp elevation in plasma oestrogen concentration before parturition in goats carrying hypophysec¬ tomized fetuses, the amplification of this peak in pregnancies prolonged by progesterone (Rawlings & Ward, 1977) and its presence at spontaneous and induced parturition 
